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DETAILED ACTION 

Drawings 

One (1) replacement sheet of drawings was received on May 10, 2004 and has 
been accepted by the Examiner. 

Twenty-seven (27) sheets of drawings were filed on January 16, 2004 and have 
been accepted by the Examiner. 

Specification 

Applicant's cooperation is requested in correcting any errors of which applicant 
may become aware in the specification. 

Claim Objections 
Claim 9 is objected to because of the following informalities: 
Regarding claim 9, "claim 1B" in line 1 of claim 9 should be changed to -claim 1-. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 7, 8, 10, 19, 44, 46-49, 53 and 61 are rejected under 35 
U.S.C. 102(b) as being anticipated by Hara et al. (JP 62-269907). 

Regarding claims 1-4, 10 and 19; Hara et al. discloses an optical apparatus in 
Figure 5(a), comprising : 
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- a semiconductor device substrate (301 ); 

- a semiconductor optical device formed on the device substrate and 
including a device waveguide segment (302) terminating at a device 
end face; and 

- an end-coupled planar optical waveguide (307) formed on the device 
substrate (301) at the device end face and end-coupled at its proximal 
end to the device waveguide through the device end face, the end- 
coupled waveguide including a waveguide core (307) and a waveguide 
cladding (306); 

- wherein a proximal portion of the end coupled waveguide includes a) 
waveguide cladding material between the device end face and a 
proximal end of the waveguide core, and b) waveguide core material 
on the device end face extending upward from the waveguide core 
away from the substrate; 

- wherein the waveguide cladding material between the device end face 
and the proximal end of the waveguide core results in a proximal 
segment of the end-coupled waveguide lacking substantially complete 
transverse optical confinement; 

- wherein the waveguide cladding material between the device end face 
and the proximal end of the waveguide core forms a multimode 
waveguide segment; 
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- wherein the end-coupled waveguide comprises a low-index planar 
optical waveguide; and 

- wherein the end-coupled waveguide functions as a transverse-mode 
expander. 

Regarding claims 7 and 8; 

- the proximal portion of the end-coupled waveguide (307) includes a 
waveguide core material (307) on the device end-face extending 
upward from the waveguide core away from the substrate (301); 

- the proximal portion of the end-coupled waveguide includes waveguide 
cladding material (306) between the device end face and the upwardly- 
extending waveguide core material (307); and 

- the thickness of the waveguide cladding material (306) between the 
device end face and the upwardly-extending waveguide core material 
is chosen to alter an effective reflectivity of the end face. 

Regarding claims 44, 46 and 47; Figure 5(a) of Hara et al. discloses a method 
comprising: 

- forming a semiconductor optical device on a device substrate (301 ), 
the optical device including a device waveguide segment (302) 
terminating at a device end face; 

- depositing waveguide cladding material (306) on the substrate and the 
device end face so that the clacfding material substantially covers the 
device end face and forms a waveguide lower cladding layer; 
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- depositing waveguide core material over the lower cladding layer so as 
to form a waveguide core (307), deposited waveguide core material 
extending upward from a proximal end of the waveguide core away 
from the substrate; and 

- depositing waveguide cladding material (306) over the waveguide core 
material and lower cladding layer so as to form a waveguide upper 
cladding layer; 

- wherein the lower cladding layer, the waveguide core, and the upper 
cladding layer form an end-coupled planar optical waveguide on the 
device substrate end-coupled at its proximal end to the device 
waveguide through the device end-face; 

- wherein the proximal portion of the end-coupled waveguide includes 
waveguide cladding material (306) between the device end face and 
the proximal end of the waveguide core (307); 

- and wherein the method further comprises forming a multimode 
waveguide segment from the cladding material between the device 
end face and the proximal end of the waveguide core. 

Regarding claims 48 and 49; 

- the proximal portion of the end-coupled waveguide includes waveguide 
cladding material (306) between the device end face and the upwardly- 
extending waveguide core material (307); and 
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- the thickness of the waveguide cladding material between the device 
end face and the upwardly-extending waveguide core material is 
chosen to alter an effective reflectively of the device end face; 

- wherein the proximal portion of the end-coupled waveguide includes 
waveguide core material on the device end face extending upward 
from the proximal end of the waveguide core away from the substrate. 

Regarding claims 53 and 61; the end-coupled waveguide comprises a low-index 
planar optical waveguide and the end-coupled waveguide functions as a transverse- 
mode expander. 

Claims 1-4, 7, 8, 10 and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tien (US 3,948,583). 

Regarding claims 1-4 and 10; Tien discloses an optical apparatus in Figures 1 
and 5, comprising : 

- a semiconductor device substrate (30); 

- a semiconductor optical device formed on the device substrate and 
including a device waveguide segment (34) terminating at a device end 
face (34' in Figure 1, 74' in Figure 5); and 

- an end-coupled planar optical waveguide (75, See Figure 5) formed on 
the device substrate at the device end face (74') and end-coupled at its 
proximal end to the device waveguide through the device end face, the 
end-coupled waveguide including a waveguide core (75) and a 
waveguide cladding (71); 
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- wherein a proximal portion of the end coupled waveguide includes a) 
waveguide cladding material (71) between the device end face (74') 
and a proximal end of the waveguide core, and b) waveguide core 
material (75) on the device end face (74') extending upward from the 
waveguide core away from the substrate; 

- wherein the waveguide cladding material between the device end face 
and the proximal end of the waveguide core results in a proximal 
segment of the end-coupled waveguide lacking substantially complete 
transverse optical confinement; 

- wherein the waveguide cladding material between the device end face 
and the proximal end of the waveguide core forms a multimode 
waveguide segment; and 

- wherein the end-coupled waveguide comprises a low-index planar 
optical waveguide. 

Regarding claims 7 and 8; 

- the proximal portion of the end-coupled waveguide (75) includes a 
waveguide core material (75) extending upward from the waveguide 
core away from the substrate; 

- the proximal portion of the end-coupled waveguide includes waveguide 
cladding material (71) between the device end face (74') and the 
upwardly-extending waveguide core material; and 
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- the thickness of the waveguide cladding material (71 ) between the 
device end face and the upwardly-extending waveguide core material 
is chosen to alter an effective reflectivity of the end face. 

Regarding claim 17; the device end-face (34' in Figure 1 and 74' in Figure 5) is 
non-normal with respect to optical propagation along the device waveguide segment 
(34). 

Claims 25, 26, 28-30, 33, 68, 69, 71-73 and 76 are rejected under 35 
U.S.C. 102(b) as being anticipated by Westwood et al. (US 4,969,712). 

Regarding claims 25 and 30; Westwood et al. discloses an optical apparatus 
comprising: 

- a semiconductor device substrate (1 1 0); 

- a semiconductor optical device (1 20) formed on the device substrate 
and including a device waveguide segment (124) terminating at a 
device end face; 

- an end-coupled planar optical waveguide (1 30) formed on the device 
substrate (110) at the device end face and end-coupled at its proximal 
end to the device waveguide through the device end face, the end- 
coupled waveguide including a core (132/136) and waveguide cladding 
(131, 138); and 

- a second optical waveguide either optically end-coupled (160, See 
Figure 1 ) with the end-coupled planar optical waveguide at a distal end 
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thereof or optically transverse-coupled (160, See Figure 4) with the 
end-coupled planar optical waveguide. 
Regarding claim 26; the second optical waveguide is an optical fiber (160) 
mounted on the device substrate (110). 

Regarding claim 28; the end-coupled waveguide functions as a transverse mode 
expander. 

Regarding claims 29 and 33; the end-coupled waveguide comprises a low-index 
planar optical waveguide. 

Regarding claims 68, 69 and 73; Westwood et al. discloses a method in Figures 
1 and 4, comprising: 

- forming a semiconductor optical device (120) on a device substrate 
(110), the optical device including a device waveguide segment (124) 
terminating at a device end face; 

- depositing waveguide cladding material on the substrate so as to form 
a waveguide lower cladding layer (131); 

- depositing waveguide core material over the lower cladding layer so as 
to form a waveguide core (132/136); 

- depositing waveguide cladding material over the waveguide core 
material and the lower cladding material so as to form a waveguide 
upper cladding layer (138), thereby forming an end-coupled planar 
optical waveguide on the device substrate end-coupled as its proximal 
end to the device waveguide through the device end face, the end- 
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coupled waveguide comprising the lower cladding layer, waveguide 
core, and the upper cladding layer; and 

- optically end-coupling a second optical waveguide (1 60) with the end- 
coupled planar optical waveguide at a distal end thereof (see Figure 1), 
or optically transverse-coupling a second optical waveguide (160) with 
the end-coupled planar optical waveguide (see Figure 4); 

- wherein the second optical waveguide (1 60) comprises an optical fiber 
and the fiber is mounted on the device substrate (110). 

Regarding claim 71; the end-coupled waveguide functions as a transverse mode 
expander. 

Regarding claims 72 and 76; the end-coupled waveguide comprises a low-index 
planar optical waveguide. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 9, 45 and 50 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Hara et al. (JP 62-269907). 

Regarding claim 9; Hara et al. discloses all of the limitations of claim 9 as applied 
above, except for specifically stating that the waveguide segment lacking substantially 
complete optical confinement is less than about 1 micrometer long. It would have been 
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obvious to one of ordinary skill in the art to have the waveguide segment lacking 
substantially complete optical confinement be less that about 1 micrometer long, since 
where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges {In re Alter, 105 USPQ 233) and/or discovering an 
optimum value of a result effective variable involves only routine skill in the art (In re 
Boesch, 617 F.2d 272,205 USPQ 215 (CGPA 1980)). 

Regarding claim 45; Hara et al. discloses all of the limitations of claim 45 as 
applied above, except for multiple optical devices being formed concurrently on a 
common device substrate wafer, and multiple corresponding end-coupled waveguides 
being formed concurrently on the common substrate wafer, and further comprising 
dividing the common substrate wafer into multiple device substrates. It is common 
practice in the art to batch process multiple optical devices by forming the multiple 
devices and any integrated waveguides on a common device substrate wafer 
simultaneously and then dividing the common substrate wafer into multiple device 
substrates having a single device and corresponding integrated waveguide thereon to 
decrease manufacturing costs and increase the speed with which such optical devices 
are manufactured. Therefore, one of ordinary skill in the art would have found it obvious 
to form multiple optical devices concurrently on a common device substrate wafer, and 
multiple corresponding end-coupled waveguides concurrently on the common substrate 
wafer, and divide the common substrate wafer into multiple device substrates to reduce 
manufacturing costs and decrease production time. 



Application/Control Number: 10/759,858 Page 12 

Art Unit: 2874 

Regarding claim 50; the waveguide core material on the device end face results 
in a proximal segment of the end-coupled waveguide lacking complete transverse 
optical confinement in the invention of Hara et al. Hara et al. discloses all of the 
limitations of claim 50 as applied above, except for specifically stating that the 
waveguide segment lacking substantially complete optical confinement is less than 
about 1 micrometer long. It would have been obvious to one of ordinary skill in the art 
to have the waveguide segment lacking substantially complete optical confinement be 
less that about 1 micrometer long, since where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges (In re Alter, 105 
USPQ 233) and/or discovering an optimum value of a result effective variable involves 
only routine skill in the art (In re Boesch, 617 F.2d 272,205 USPQ 215 (CCPA 1980)). 

Claims 13, 14, 25-30, 33, 56 and 57 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hara et al. (JP 62-269907) in view of Westwood et al. 
(4,969,712). 

Regarding claims 13, 25, 28, 29 and 56; Hara et al. discloses all of the limitations 
of claims 13, 25, 28, 29 and 56 as applied above, except for specifically stating that a 
second optical waveguide is optically end-coupled with the end-coupled planar optical 
waveguide at a distal end thereof. Semiconductor devices including active waveguide 
segments (302), as disclosed in Hara et al., are well known and commonly used to 
transmit optical signals into end-coupled planar optical waveguides that are further end- 
coupled to a second optical waveguide at a distal end thereof in order to further transmit 
the optical signal in an optical network. Westwood et al. discloses an optical 
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semiconductor device having a waveguide layer (124) end-coupled to the proximal end 
of a planar waveguide (132/136) that is further end-coupled at a distal end to a second 
optical waveguide (162) to further transmit the optical signal (see Figure 1 ). Therefore, 
one of ordinary skill in the art would have found it obvious to incorporate a second 
optical waveguide that is optically end-coupled with the end-coupled planar optical 
waveguide at a distal end there-of to further transmit an optical signal in the invention of 
Hara et al., since this arrangement is known in the art. 

Regarding claims 14, 30, 33 and 57; Hara et al. discloses all of the limitations of 
claims 14, 30, 33 and 57 as applied above, except for specifically stating that a second 
optical waveguide is optically transverse-coupled with the end-coupled planar optical 
waveguide. Semiconductor devices including active waveguide segments (302), as 
disclosed in Hara et al., are well known and commonly used to transmit optical signals 
into end-coupled planar optical waveguides that are further end-coupled to a second 
optical waveguide at a distal end thereof in order to further transmit the optical signal in 
an optical network. Westwood et al. discloses an optical semiconductor device having a 
waveguide layer (124) end-coupled to the proximal end of a planar waveguide 
(132/136) that is further optically transverse-coupled at a distal end to a second optical 
waveguide (1 62) to further transmit the optical signal (see Figure 4). Therefore, one of 
ordinary skill in the art would have found it obvious to incorporate a second optical 
waveguide that is optically transverse-coupled with the end-coupled planar optical 
waveguide at a distal end there-of to further transmit an optical signal in the invention of 
Hara et al. since this arrangement is known in the art. 
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Regarding claim 26; Westwood et al. teaches that the second optical waveguide 
is an optical fiber (160) mounted on the device substrate (110). 

Regarding claim 27; the combination of Hara et al. and Westwood et al. teaches 
all of the limitations of claim 27 as applied above, except for specifically stating that the 
second optical waveguide comprises a planar optical waveguide formed on a 
waveguide substrate with the device mounted on the waveguide substrate. It would 
have been obvious to one of ordinary skill in the art to have the second optical 
waveguide comprise a planar optical waveguide, since planar optical waveguides are 
known alternatives for optical fibers in optical communication systems. Furthermore, 
planar optical waveguides are formed on substrates and it is common practice in the art 
to mount devices on the waveguide substrates to couple the devices to the waveguides. 
Thus, to mount the device on a planar waveguide substrate to further couple the end- 
coupled waveguide to a second planar waveguide is within the level or ordinary skill in 
the art. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tien 
(US 3,948,583). 

Regarding claim 20; The device disclosed in Figure 1 of Tien includes a second 
device waveguide segment of the semiconductor optical device terminating at a second 
device end face (34' at the opposite end). Tien does not specifically disclose a second 
end-coupled planar optical waveguide formed on the device substrate at the second 
device end face and end-coupled at its proximal end to the device waveguide through 
the second device end face. Tien, however, does teach that the light is coupled out of 
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the cavity formed by the end faces of the device waveguide as shown in Figure 5. 
Therefore, to couple light out of either one or both the first or second end-faces of the 
semiconductor optical device disclosed in Figure 1 of Tien by providing either a first or a 
first and a second planar optical waveguide, respectively coupled to the first and second 
end-faces, would not involve an inventive step. Thus, one of ordinary skill in the art 
would have found it obvious to incorporate a second planar optical waveguide formed 
on the device substrate as illustrated in Figure 5 and end-coupled at its proximal end to 
the device waveguide through the second device end face, the second end-coupled 
waveguide including a core and a cladding and also including waveguide cladding 
material (71) between the device end face (74') and a proximal end of the waveguide 
core, and waveguide core material (75) on the device end face (74') extending upward 
from the waveguide core away from the substrate. 

Claims 27, 31, 70, 74 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Westwood et al. (US 4,969,712). 

Regarding claims 27, 31, 70, 74; Westwood et al. teaches all of the limitations of 
these claims as applied above, except for specifically stating that the second optical 
waveguide comprises a planar optical waveguide formed on a waveguide substrate with 
the device mounted on the waveguide substrate. It would have been obvious to one of 
ordinary skill in the art to have the second optical waveguide comprising a planar optical 
waveguide, since planar optical waveguides are known alternatives for optical fibers in 
optical communication systems. Furthermore, planar optical waveguides are formed on 
substrates and it is common practice in the art to mount devices on the waveguide 
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substrates to couple the devices to the waveguides. Thus, to mount the device on a 
planar waveguide substrate to further couple the end-coupled waveguide to a second 
planar waveguide is within the level of ordinary skill in the art. 

Allowable Subject Matter 

Claims 5, 6, 11, 12, 15, 16, 18, 32, 51,52,54, 55, 58-60,62, 63 and 75 are 
objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 

Claims 21-24, 34-43, 64-67 and 77-86 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art cited on attached form PTO-892 is the most relevant prior art 
known, however, the invention of claims 5, 6, 11, 12, 15, 16, 18, 21-24, 32, 34-43, 51, 
52, 54, 55, 58-60, 62-67, 75 and 77-86 distinguishes over the prior art of record for the 
following reasons. 

Regarding claim 5; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 5, wherein the waveguide core supports an optical mode 
substantially spatial-mode-matched with an optical mode supported by the device 
waveguide segment and the length of the multimode waveguide segment is chosen so 
as to result in substantially spatial-mode-matched end-coupling between the device 
waveguide segment and the portion of the end-coupled waveguide that includes the 
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waveguide core in combination with the limitations of the base and any intervening 
claims. 

Regarding claim 6; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 6, wherein the waveguide core supports an optical mode 
larger than an optical mode supported by the device waveguide segment, and the 
length of the multimode waveguide segment is chosen so that it functions as a mode 
expander for end-coupling the device waveguide segment and the end-coupled 
waveguide in combination with the limitations of the base and any intervening claims. 

Regarding claim 1 1 ; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 1 1 , further comprising a reflective coating formed 
between the device substrate and at least a portion of the end-coupled waveguide in 
combination with the limitations of the base and intervening claims. 

Regarding claim 12; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 12, further comprising an optical coating formed between 
the device end face and the end-coupled waveguide in combination with the limitations 
of the base and any intervening claims. 

Regarding claim 15; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
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apparatus as defined in claim 15, wherein the end-coupled waveguide includes a dual- 
core segment in combination with the limitations of the base and any intervening claims. 

Regarding claim 16; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 16, wherein at least a portion of the device end face is 
curved in at least one dimension in combination with the limitations of the base and any 
intervening claims. 

Regarding claim 18; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 18, wherein the device end face includes an outwardly 
protruding portion extending along the substrate from a bottom portion of the device end 
face beneath a proximal portion of the end-coupled waveguide; and at least one layer of 
the end-coupled waveguide decreases in thickness toward the end face, the outwardly 
protruding portion of the device waveguide and the decreasing layer thickness together 
yielding a desired layer surface profile for at least one layer of the end-coupled 
waveguide in combination with the limitations of the base and any intervening claims. 

Regarding claims 21 -24; the claims are allowable over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious an apparatus as defined in claim 21, comprising a reflective coating formed 
between the device substrate and at least a portion of the end-coupled waveguide in 
combination with the other limitations of claim 21 . Claims 22-24 depend from claim 21 . 
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Regarding claim 32; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious an 
apparatus as defined in claim 32, wherein transverse-coupling between the end-coupled 
waveguide and the second waveguide is substantially adiabatic transverse-coupling in 
combination with the limitations of the base and any intervening claims. 

Regarding claims 34-39; the claims are allowable over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious an apparatus as defined in claim 34, wherein at least a portion of the device 
end face is curved in at least one dimension in combination with the other limitations of 
claim 34. Claims 35-39 depend from claim 34. 

Regarding claims 40-43; the claims are allowable over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious an apparatus as defined in claim 40, wherein the device end face includes an 
outwardly protruding portion extending along the substrate from a bottom portion of the 
device end face beneath a proximal portion of the end-coupled waveguide; and at least 
one layer of the end-coupled waveguide decreases in thickness toward the end face, 
the outwardly protruding portion of the device waveguide and the decreasing layer 
thickness together yielding a desired layer surface profile for at least one layer of the 
end-coupled waveguide in combination with the other limitations of claim 40. Claims 
41-43 depend from claim 40. 

Regarding claim 51; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
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method as defined in claim 51, further comprising, before depositing the waveguide 
core material, masking the lower cladding layer, leaving unmasked that portion of the 
waveguide cladding material covering the device end face, forming a substantially flat 
upper surface of the lower cladding layer and exposing an upper portion of the device 
end face by removing the unmasked portion of the waveguide cladding material until is 
about the same thickness as the lower cladding layer and thereby forms a portion 
thereof, and de-masking the lower cladding layer, wherein the upward-extending 
waveguide core material at the proximal end of the waveguide core is deposited on the 
exposed upper portion of the device end face in combination with the limitations of the 
base and any intervening claims. 

Regarding claim 52; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 52, wherein waveguide cladding material deposited on the 
device substrate and on the device end face is at least as thick as the device waveguide 
segment, and further comprising, before depositing waveguide core material, forming a 
substantially flat waveguide cladding material upper surface substantially flush with an 
upper surface of the device waveguide segment by removing waveguide cladding 
material by chemical-mechanical polishing, and forming a substantially flat lower 
cladding layer and exposing an upper portion of the device end face by removing 
waveguide cladding material by cladding-material-specific etching, wherein the upward- 
extending waveguide core material at the proximal end of the waveguide core is 
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deposited on the exposed upper portion of the device end face in combination with the 
limitations of the base and any intervening claims. 

Regarding claim 54; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 54, further comprising forming a reflective coating between 
the device substrate and at least a portion of the end-coupled waveguide in combination 
with the limitations of the base and any intervening claims. 

Regarding claim 55; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 55, further comprising forming an optical coating between 
the device end face and the end-coupled waveguide in combination with the limitations 
of the base and any intervening claims. 

Regarding claim 58; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 58, wherein the end-coupled waveguide includes a dual- 
core segment in combination with the limitations of the base and any intervening claims. 

Regarding claim 59; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 59, wherein at least a portion of the device end face is 
curved in at least one dimension in combination with the limitations of the base and any 
intervening claims. 
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Regarding claim 60; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 60, wherein the device end face is non-normal with respect 
to optical propagation along the device waveguide segment in combination with the 
limitations of the base and any intervening claims. 

Regarding claim 62; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 62, wherein the device end face includes an outwardly 
protruding portion extending along the substrate from a bottom portion of the device end 
face beneath a proximal portion of the end-coupled waveguide, and at least one layer of 
the end-coupled waveguide decreases in thickness toward the end face, the outwardly 
protruding portion of the device waveguide and the decreasing layer thickness together 
yielding a desired layer surface profile for at least one layer of the end coupled 
waveguide in combination with the limitations of the base and any intervening claims. 

Regarding claim 63; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 63, further comprising forming for the semiconductor optical 
device a second device waveguide segment terminating at a second device end face, 
depositing waveguide cladding material on the substrate and the second device end 
face so that the cladding material substantially covers the device end face and forms a 
second waveguide lower cladding layer; depositing waveguide core material over the 
second lower cladding layer so as to form a second waveguide core, deposited 
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waveguide core material extending upward form a proximal end of the second 
waveguide core away form the substrate, and depositing waveguide cladding material 
over the waveguide core material and second lower cladding layer so as to form a 
second waveguide upper cladding layer, wherein the second lower cladding layer, 
second waveguide core, and second upper cladding layer form a second end-coupled 
planar optical waveguide on the device substrate end-coupled at its proximal end to the 
device waveguide through the second device end face in combination with the 
limitations of the base and any intervening claims. 

Regarding claims 64-67; the claims are allowable over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious a method as defined in claim 64, comprising forming a reflective coating 
between the device substrate and at least a portion of the end-coupled waveguide in 
combination with the other limitations of claim 64. Claims 65-67 depend from claim 64. 

Regarding claim 75; the claim is allowable over the prior art of record because 
none of the references either alone or in combination disclose or render obvious a 
method as defined in claim 75, further comprising adapting at least one of the end- 
coupled waveguide and the second waveguide for substantially adiabatic transverse- 
coupling therebetween in combination with the limitations of the base and any 
intervening claims. 

Regarding claims 77-82; the claims are allowable over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious a method as defined in claim 77, wherein at least a portion of the device end 



Application/Control Number: 10/759,858 ' Page 24 

Art Unit: 2874 

face is curved in at least one dimension in combination with the other limitations of claim 
77. Claims 78-82 depend from claim 77. 

Regarding claims 83-86; the claims are allowable over the prior art of record 
because none of the references either alone or in combination disclose or render 
obvious a method as defined in claim 83, wherein the device end face includes an 
outwardly protruding portion extending along the substrate from a bottom portion of the 
device end face beneath a proximal portion of the end-coupled waveguide, and at least 
one layer of the end-coupled waveguide decreases in thickness toward the end face, 
the outwardly protruding of the device waveguide and the decreasing layer thickness 
together yielding a desired layer surface profile for at least one layer of the end-coupled 
waveguide in combination with the other limitations of claim 83. Claims 84-86 depend 
from claim 83. 

Hence, there is no reason or motivation for one of ordinary skill in the art to use 
the prior art of record to make the invention of claims 5, 6, 1 1, 12, 15, 16, 18, 21-24, 32, 
34-43, 51, 52, 54, 55, 58-60, 62-67, 75 and 77-86. 

Conclusion 

Any inquiry concerning the merits of this communication should be directed to 
Examiner Michelle R. Connelly-Cushwa at telephone number (571) 272-2345. The 
examiner can normally be reached 9:00 AM to 7:00 PM, Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney B. Bovernick can be reached on (571 ) 272-2344. The fax phone 



Application/Control Number: 10/759,858 Page 25 

Art Unit: 2874 

number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Any inquiry of a general or clerical nature should be directed to the Technology 
Center 2800 receptionist at telephone number (571) 272-1562. 
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